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Porins are proteins from the outer membrane of gram negative bacteria, forming passive 
channels for the transport of ions and small polar molecules. Currently known porins can 
be divided into two broad classes: general diffusion porins that transport ions and 
small molecules without much selectivity and specialized porins such as maltoporin 
that have a high specificity for a specific substrate.[1] The crystal structure of OmpF 
has been known for more than a decade  now, and consequently, intensive 
investigations have been performed through practical experiments and computer 
simulations. For example, the channel served as a model for ion conductance and 
solute translocation. Continuum models such as the Poisson-Nernst-Planck theory, 
Brownian dynamics and Monte Carlo simulations were performed to calculate the 
conductance of OmpF[2].
FIGURE 1 Top view of the OmpF trimer and side view of
two of the monomers in which the constriction zone is
highlighted and color coded; red ,negatively charged
residues D113 and E117; blue, positively charged residues
R42, R82, and orange, R132; and, L3 loop. The figure was
generated using VMD [4]
m
Method:
The energy changes were calculated by Delphi program. The electrostatic potential in and around macromolecules was  calculated using a finite difference solution of the nonlinear Poisson-
Boltzmann equation (Honig et al. 1993). Further, specification of ionic strength as well as dielectric constants of both solvent and molecule of interest was studied. In addition, periodic boundary 
conditions of molecules such as nucleic acids was identified . Flexible charge assignment scheme applied to charge the whole molecule and the effects of specific charges on the electrostatic 
potential of the rest of the molecule examined .
The slither server was capable to calculate the discrete energies and positions of ligand binding along the fixed residues located in the conduction  path. The results  of slither server obtained 
using Autoouk V4 docking procedure to find the best ligand position through decreasing the minimum potential depth by moving the ligand through the channel . The outcomes were eventually 
processed by Delphi .
Many of experiments performed on the
translocation of nucleotides through
VDAC , a voltage-dependent
mitochondrial ion channel located in
the mitochondrial outer membrane [3].
In this study, we examined the
passage of a pyrimidine base from
OmpF theoretically. We calculated the
energy changes during interactions
between nucleotide and lumen of pore
with certain consideration of single
steps along the channel axis where the
spectrum of KCL concentration
defined.
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Discussion &  Results 
In this study we divided the interaction between nucleotide and OmpF along it’s axis to 7 steps using of Slighter
server. These steps comprise of interaction between nucleotide and OmpF in outer mouth, constriction zone and
inter mouth. Then, using DELPHI 4, and considering steps, we calculated the extent of interaction energy. The
differences obtained in step arise manner, thus, we recognized the different affinity of pyrimidine bases at each
step. We also investigated the effect of different KCL concentration on the channel affinity . Our results contain two
curves that are indicator of energey calculation for different steps, 7 , at various KCL concentration. Having this
differences measured, we concluded that every step increase in salt concentration is due to a decrease in the
nucleotide affinity to OmpF lumen.
Figure 2:The energy difference obtained 
between the  constriction zone and the outer 
mouth in the presence of  guanine nucleotide
Figure 3:The energy differences  between the outer and 
the inner lumen of channel  obtained in the presence of  
guanine nucleotide
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Poisson-Boltzmann equation
The electrostatic field (E) and electrostatic 
displacement (D) as functions of r are defined as
where:       = electrostatic potential;      = dielectric 
function; r = position vector(x, y, z);     = vector 
differential operator
In a system with charges and inhomogeneous 
dielectric media, Poisson's equation relates the electric 
displacement to the charge density         :
Where ρ int is an interior charge distribution of the fixed 
positions of all charges in the molecule and ρext is an 
exterior charge density, 
Where K o equals 0 inside the molecule and equals K
in the solvent.[5,6]
Abstract:
OmpF an outer-membrane porin channel of E.Coli. posses beta-barrel structure. Whose conductivity and gating phenomena are affected by changes in pH, salt concentration and so on. The distribution of amino acids in OmpF induces a non homologous electric potential in
channel lumen. The intrinsic charge distribution caused be amino acid may be affected by lipid bilayer, extra and intra cellular ion concentration, and other physico-chemical condition of environment including, pH, temperature, polyelectrolytes etc. Nucleotides are considered as
one of most important metabolite in the cell that have pass through membrane whenever necessary. The experimental study of translocation of such a molecules through channels have provided invaluable information However, due to the instrument limitation in monitoring onetime
submolecular motions occurring during the translocation, theoretical studies attractive, modeling and simulation are inevitable. In this study we calculated the changes in the affinity of OmpF towards pyrimidin at molecular level within channel lumen by Delphi 4, and monitored by
VMD 1.8.5 version. A non-linear Poisson-Boltzmann calculator with definite element integrator found to be appropriate choice to calculate the net energy of OmpF-nucleotide interactions at different ion concentration. Our results indicate that upon increasing the ion concentration
the OmpF affinity to pyrimidin decreases along the channel axis showing a minimum at the inner mouth of the channel. These observation shed lights to understand the selective molecular translocation means involved in the OmpF.
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